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^ ^SM, #^ O.^Ei t-HojEil- ^#*Rr CflolEi ^#7lSf f-S^lS] #^ 

t-lHEi ^#7loflAi Af-g-E)^ ^ efl^ofl tfl-g-*}^ efl^l"^ 3#*H ^-^-71 

[t|I£] 

£ 2 
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$}o)&\ 3#7HH A}^S\^ ^ z]}^ 2=3 *M 3# ^o]^ ^o|e1 

^h^l ^ ^^{Data reproducing apparatus and method of improving detection performanc 
by adjusting decision level used in data detector} 

5L 3-& Sl 2<H1 efl*g ^3 7] 2} ^] ^^-^ojc}. 

£ 4^r PR(a,b,a) ^#7l» A>-g-^ nflo} E 3 ofl s^s} sQig ^#7] 

£ 5^ PR(a,b,b,a) B}-<y <q uj^a] ^# 7 1# A>-g-^ nflcq £ 3 ofl ^# 

£ 6^r PR(a,b,a) y^tl] ^#7l^ RLL(1,7) S=# A>-§-^- nfls] ^^-71^ 

£ 7^ PR(a,b,a) «lB]«l RLL(1,7) nfl 

PR(a,b,b,a) ^3 ^%7]9\- RLL(2,10) 2£f A>-g-^- nflo} -g-sM ^ 

+/- ^ ^# ^^*>7i ^ s^m. 

£ 8£r PR(a,b,b,a) Bj-<y <^ w^ul ^#7l^ RLL(2,10) S=S *l-g-^ nflo} = 
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S. 9tt PR(a,b,b,a) E^oj^ «1 ^ «1 3#7l<4 RLL(2,10) ^V-g-^ -f-s^l 

<13> 7fl^8 £-°Hl cflclEl 3#7HH ^ 

^ 31 2^*H 3H£} ^^l^r $)o)B\ 7fl^ *J Hj-^o^l ^ 

<14> 7l^^l 71^-/^^ ^^l^l^l ^Jl *\3L 5\B)<*} 7} 

^ ^^-S^, PRML(Partial Response Maximum Likelyhood) 7|^ol 

<is> 7l^Sl cflolE-l ^1^1 -i-lj-Hol s. lofl o^^, of^n/cl^l^ »i^;7l(ADC: 

100)^ ^^tt Jl^-4(RF) ^#^Kn, DCCDirect Current) iL#7l(102) 

Q 7>^7)( 104)^ RF V)o)b]°\) itg-sH fl^r DC -g-^J 
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J2/#*H -^2l-7l(106)ofl ^ll-g-^. eflt °ll&| ^#71(108)^ FIR(Finite Impulse 
Response) -f-sM (106)Sl #§HH ^ ^(SEfe- ^.a)-^^ 

DVDCDigital Versatile Disc)M- CDCCompact Disc)^ ^-ffe- 3T(T:«lS. #3)^-2} 311 
# ^-S^o] ofle^(e k )« 

<ie> 711^ ^71(110)^7 311 3#7l(l08HH 3 #33=- °H3& 0 1 3L^lEl« 

€3 ^l^(W k+1 )# ^71(106)^1 afl^SM ^7l(106)S-¥-B| s| 

4l ^EO^ ^ ^^Al^lrf. 711^ 71(110)^ ofltH ^#7] 

(108HH ^#3^ ^I^M t|l7"|-Ei «.(-) #^o.s. ^ 5J)S7> 

^ 3* -9.5. ^ 7fl^# ^s>jl, ^ ^l^r(W k+ i)# ^^-71(106)^1 

*11^H ^3-71(106)3.^-151 afl^sq^r ^ ^S^l #^ 311* ^7>A]^lcf. 
<17> olSf ^ « 0 >^ ^ 2)Eofl tt)«D ^^tb 3113. #^*1?1 UlBl«l ^#71(112) 

3 ^* W^l-^ fl**. <^7H, £ icfl Xk ^ ^71(106)51 dl 

olEloljr, y R ^ ^71(106)^ #3 Wk+1 ^ ^-§-^ ^71(106)^ ^E) 711 

^°14. 

<18> ^ f DC ^ a. ^-71(102)^ ^ ^£j^ RF #£.7} ADCU00H ^«fl ^^^^ -f ^ 

S k °l 0^.cf €• +1* ¥3 3^*}^, OiLtf ^ &<|3 nfl±=. -1* 

*IH ¥*m°l *13 + sl^ S k * slU iL^Sl: L k -2.3- tb 

^TlKntilM nfl l/2(n-D) ^Al^^ ^^£bg- iL^JI, ¥33M ^ 

^ - ^^i^ S k -8r 5111 Ji3& #31 ^7>A]^Ai 
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<i9> ojeit!: ^H-O-S. RF ^]51<H1 DC aflT^cleKE <^]# , RF ^ISL^l <H A H 

S.el(asymmetry)7l- ^S}^ ^El 7)1^ 2^7l(110HH FIR ^ Tfl^-I- £#*1- 

c^S. ^71(106)^ #3 3HE-121- 3#7l(ll2HH Jl^s^ ^3 ell^ 

(decision level)^ ^>7> ^Tfl ^S^i}. <$7)*l, ^ 2fl1fl°le1- ^g. v)b\v] Q% 
7H1>H ti.^^1 ^HiUbranch metric) ^^H^ *r-8-*rfe- dj|^ ^^^9] 3.7}% $>\vi\ 

<20> ttj-H^-A^j , oIaHIe^ ^ c]a 3 ^( S cew) -§-<Hl £)sfl RF ^IJ!^ 2fl^f°l ^71*3 s| 

3^ FIR ^ 7ll^# *>-8-*M ^SH^ ^«8«rtHel-iE. ti^ti! ^#71^1 t^V 

[^o] ol-ji^} ^ 71^3 ^1] 

<21> ^Mtb ^"^>7l 5)f>}<^, -g- ^#7l<fl-H Aj-g-Sl^ 

^3 Bfl^-i; 2:3 «H ^°l*r c-flolEl *fl>$ ^1# Tfl^Kr 31 $m 

<22> C}S -§-5|-7l SI #§1-8- S^B}^*}^ Ul E| Hi ^#7HH A}-g-£] if- 

^3 ellf5l 7]&&<& +/- S|cfl i^jig, +/- ^TJ; TflS Efl^-ir 

ti] &| til ^#71^1 ^ ^U^S. 3q = «fl^ tflolEl 7fl^ ^1» T^S} 

<23> ^ £ 4t 3HE-1 3#7HH A>-g-s)^ ^3 eii^^- 

71^1 ^# ±-0}^ c-flolE-1 *fl>$ ^* *fl*«Hr ^1 9X^. 
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<24> -a m}-^ SE =5^-71^ 2.ujEi|^*H ^ e|| 

13 7j^M +/- ^cfl aflig, +/- eflt^f ^15. «* * «1 

<25> Mj-^c} a 4^ ^-^^ # ^±EL #*HH ^#71^1 A^ 

t^^l^ >03l# -g-sHr^ -f-^-71^ PRMLCPartial Response Maximum LikelyhoodHl 

-i: dl <=>} 4 3#7H 4^«l*Rr efl^ ^^7l# Sf-^ s>ji &4. 

<27> SE*V, ^ofl o]*V t-lHEi 7fl^ <^4^r ^3-«Hr ^S}- 

714 PRMLCPartial Response Maximum LikelyhoodH 4*fl ^-sJ-714 #^_o 5.-^4 
» 3#*Rr 3H4 £#7l«- i^&Rr 3H4 7fl^ W HH^ *fl>$ «<HH 5a 

°l-g-^H Aj^S^-Ei C-flolEil- £#*Rr #7fl ^ ^2)-^ 4! 3:3.^4 ^ efl 1# 

Cfl-g-^ 2fl1t|- 4l3l4 efllHl 4^ ^-§-3 7><£^R=r Ji^S} 
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gfl^o. ^ ^.g- ^.o]^ C-flo}Ei Tfl/g ^ «<H^ ti]-^^ ^ 

ADCC200), DC ^ Ji#7l(202), 7>^7l (204) , ^71(206) ^ «1 «1 ^#7] (214)fe £ 
lofl ^Eflo) cflolB) 7fl^ ^^.5- n ^ ^^=S>7lS 

<30> efl^m °flel ^#71(208)^ °fl§ ^ «]b]«1 3#7l(214)£] ^7} PR( a ,b,a) 

<y +/- ^ ^l^i ^tt 7i§^ ^^tfl^-ji, f-aj- 

71(206)^ #^ ^(y^iM 3 -^ +/" ^ +/- ajtfl etf^ ^, 7l§^ 

3#£ ^Dia«3t(y k )^ ^eKek)# HLth 31 1 ^ ^#71(208)^ ^# 

71(214)3 ?£7} FR(a,b,b,a) eKJSI +/- +/- sjtfl B^olj tfl^ 

7}^& St\d\] ^}s. efl^^l tfl^ 7l^£M; ^sfi^Ji, -^^-71(206)^ #^ ^Jl 

(y k )S.^ 4 efltSM:* 71^^ eM^(y k )4^1 °fl^(e k )-I- ^ 

<3i> s-s «3M- t k 3- <H|el# e k fe i« <H] 3#7l(208)°lH ^tb 3 

y k « -SE &(e k =t k -y k H £4. 4^1, ^-3-71(206)3 ^Ej 31^7}- aj-g- ^s^7l 
(210HH o>2fl 1^- o^^H ofle^ e k ol ^41^-7} s\S.^ 3 * 

<32> l] 
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<33> <^7H, W k+ i^r ^^o]jl ( W k ^r 3"§- ^ ^E) 

7t\^°]JL, ^51 (<H <fe*i 0.001)^ ^£ ^l^^lJL, e k ^ 31 f *)1&MJL, 

x k fe ^-Sj-^l, RF ^Is^l DC -g-^JI ^ ^Is^l^. 

<34> £ ^o]]a^ ell's ofl&| ^#71(208)^ ^ E) 71(210 HI £1*11 ^7l(206)# 

FIR *m ^1^1- ^#£>J1 -^^-71(206)51 FIR ^Ei Tfl^ ^#S> 

<35> efl^ ^^§71(212)^ 31 IS <^1&| ^#71(208)^1 -f}-*}*}. 3 

-§- ^ ^E^ Tll^Ml ^«fl FIR ^Ei» 7^ A]jL(y k )S^-Ei +/" 3 tfl 3ll^ +/- 
5ll»g(tilElHl ^#7l(214)7> PR(a,b,a) ^ ^ PRCa.b.b.a)^ )*|- ^lS. ^(^Ei 
«1 ^#7l(214)7> PR(a,b,b,a) Ej-^ol ^°-)^- ^#s>jl efl«^ 

HlE^l ^#7l(214)«Hl^ iL^Sj^r ^ 31^ o^ 7 H, 

^^71(212)^1 a.^^ ^ Bll*moi ej-jo. tilElwl eflt (212)3 ^ 

<36> £ 3°11 &°H, *fll *fl*l ^14 *l<£7l(221~224)fe =# 7 ) (206)5.-^ t^Sjxr ^ 

# cflol^Cyk)^- «^ ^l°lBl(y k [t+n]), 1 « c-flole1(y k 

[t+n-1]), 2 ^# <>1*1 3HBKy k [t+n-2]), 3 ^# <>1^ HHEl (y k [t+n-3] )«- 

<37> yjiH 3* $3.3, ^^51^ efl*§ ^#71(230)^ *)U, all 2, ^3 *l<37l 

(221,222,223)51 5.-^ +/- iSfl ^ , +/- sjtfl 5tlt, 31*1^ 

+/- ^ ellt °l^r 4!J-(enl, en2), +/- ^tfl efllS <?HH-i- Ai^(en3. en4), ^3. 
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(251~255)°fl afl^Sl-Jl, afll ^ *fl2 ^ ^IJlCSELO, SEL1)# tf^sM (MUXS S^sH 
240)°fi afl^^rth enl, en2, en3, en4, en5« afll tfl*| *l)5 iSflHfl ^Is^^l 

<38> ^, efll 3#7](230)tt h13«1 ^#7l(214)7> PR(a.b.a) e^HS, 7 flo^ 

€ ^1- 3H^3 ^-o] oa.cf ^ £13.^ (zero cross)7> ^r^tb * 

t^ui, ^ ^q.^ + ^ Efl^s *H-fe - 511^5. ^1 7fl 

2)nfl ^1 711 ^ <&£t& 31 °1 Ei fi^ -g-^&JiL^ ZL 

<39> g^., efli ^#71(230)^ «l£l«l ^#7l (214)7> PR(a,b,b,a) m^l^, +/_ ^cfl 

311 3#£r PR(a,b,a) El-^alf ^-^Jl, ^ 7fl5l cflo]Bl^ -g-o] ^ 

-8: 3*IM *\}3- 3.3,^7} ^ ilS ^t^oL, ZL ^ ^# clME^ ^rfl^ol ^ 

^€ C-llolE^l- aflS. elUS %%f>}ZL, ^- 7^9] dlolElo} ^ol ^l-TlM- 

^ 3Si7} ^t!- ^t^JI, ^ ^# Cfl Ol El 2} ^Cfl^ Hlii/el- 

-H, ^t«°l 3.71M- ^ Afl-. cllolE-l7> 0iL4 3.^ 3. cfl<>lEl7> + ^> efl^ol 

51 oL, O^LEf ^-O.^ - 511101 sH, 7 fl3 *\}o)b\ ^6\]a] uf^o} 

# n°}*\7} OJiCf 3^ tilS^ ¥ 711^ ^1- xfl = t\)o)B\7\ ^ - 

+ Sfl1°l^, <£^f€ dWl^ ^3 ^# Cfl°lEi7> 0^.4 EL^_ tiling 

¥ 7fl£l ^# tflolE-l ol^3 AflS. dlolEi7> Zl-Zl- - + efl^ol S}^ ^ 0. S ^ 
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< 40 > £ 4^ £ iofl £A]^ tilE-ltil ^#71(214)71- PR(a,b,a) E^<y ^-f 3ll3 3#7l 

(230HH Xl^^r +/- ^1} $M ^Hl- ^(enl, en2), +/- ^cfl zflig <?]°lH-ir 
^IsCenS, en4)4 afll ^ a||2 ^ ^(SELl, SEL0)4 ^sl-7l(240)^ ^E]^ 

<4i> £ 5^ £ 1^1 til El til ^ #71(214)71- PR(a,b,b,a) Bj-^<?1 ^ 7*%7\ 

(230HH ^l^^r +/- ^ ^Hl" ^lS(enl, en2), +/- ^cfl ^ *H°l-lr 

^!JL(en3, en4), AS. ^ °11 °1 w ^l3l(en5)2l- *fll ^ *fl2 ^ ^lS(SELl, SELO)^ 

^21-71(240)^ ^eltl: 3H1:°14. 

<42> cf^sj- 71(240)^- *fll ifl^l XH *l<S7l (221 ~224)51 ^ 7&%y\ 

(230)^-^1 ^1^5]^ ^ej ^IJUSELO.SELlH 4^ -ti^Sfl*! *fll AS ^s^l 

(251~255H1 ^l^tb^-. 

<43> ^ A2 ^5-51-71(251, 252)^- +/- ^1} eflt ^ ^JL(enl, en2)°ll 

zj-z^- ^HM*!, PR(a,b,a) b^oIjl, ^ 3HE-Ky k [t+n-l] , y k [t+n])£l ^o] 0 

JiT} dl c >lBl(y k [t+n])7l- OJitf fug 4^71(240)* Xl^^r + ^Zt 

SfligS. ^€ *fl2 ^1^71(222)^1 #^(y k [t+n-l])4 - i«3L Al *l<S7l 

(221) 21 #^(y k [t+n])* ^SHH iL^€ + eflt4 ^€ - 31 
^il^>Jl, ^olEl(y k [t+n])7> 0 °1«H£ 4^5)-7K240)l- *«fl A^^ + 

efl^S X| 1 *1 £71 (221)21 #^(y k [t+n])4 - sllll *fl2 *l<#7l 

(222) ^1 #^( yk [ t+n -i])^. zl-zl- ^sHW + - eflt 
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<44> BEth PR ^<Q°] PR(a,b,b,a)Sl ^-f , *)U ^ ^2 ^^^-71(251,252)^ ^ ^ cfl 

6 lEi(y k [t+n-2]), y k [t+n-l])^ ^-o] 0 ol*}ojj!, ^ cHo]E-](y k [t+n-l])^ ^cfl^j 

t-flolEl(y k [t+n-2])3 ^1«J±4 ELJL, ^ 7fl^ ^ C-fl o] ( (y k [ t +n-2] , 

(y k [t+n-l]) 3*1 ^ ^olEi (y k [t+n-l])7> 0J3.4 ^ ^H^l (240)1- -f-^fl 

^l^Sl^ + ^1} elltS. >I14 ^1^71(224)^ #^ (y k [t+n-3] )-4 - ^ 

33 *112 *1<S 71 (222)^ ^^( yk [ t+n -i])^- z^zj- ^^sflA-l + 31^ iL^ 

£ - ^Zt 31 >§S. ^ Afl^. c-flolEl (y k [t+n-l])7]- 0 °]*}o]t£ t^jg^l (240) 

1- -f-sfl *fl^£)*r + 211 'iS *fl2 ^1^71(222)^1 ^^( yk [ t+n -i])jil. _ ^ 

efl^S. *fl4 xl^7l (224)^1 #^ (y k [t+n-3] )* AA ^sMW + ^A 31 

€4 J±33- ^A 31^5. ^l^W. 

<45> SE^-, ^ ^2 3g^5}-7l(251 ( 252)^ ^ ^-f- Hi ol e! (y k [t+n~2] , (y k [t+n-l] )5l 

^■o] o o^I-oIjl, Afl # c-11olEl( yk [t+n-l])^ ^tfl^ol aa= HMEi(y k [t+n-l])5l 
oI^Hji, ^ cil^Bl(y k [t+n-2] ( (y k [t+n-l]) #<^H ^ cflojEi 

(y k [t+n-2])7l- O^cf ^Sf-7l (240)1- -M ^E)^ + sfllS ^133 ^13 *1 

£71(223)21 #^(y k [t+n-2])oil- - ^A 3lt3. *fll *1 <£7l (221)5} #^(y k [t+n]) 

^ AA ^SNH i?-33 + ^A 31 IS 32} :S_33 - 311^. ^l^VJl, £5} 

HM^l (y k [t+n-2])7> 0 o^KI^ cf^^7l (240)1- -f^fl ^1^^ + efl^S. £33 

*fll ^1^71(221)51 #^(y k [t+n])34 - ^A sflfS. £33 ^3 *1 ^71 (223)5} #^(y k 
[t+n-2])* AA ^^NH H33 + ^A iL33 - ^ 31 1^. ^1^-tb^-. 

<46> ^13 sg^S|-7l(253)^ + ^cfl 5)1 1 <?MH1- ^lJL(en3)°ll tyA 91^}°)^^, <3^r 

Sl^ ^1 7fl5l Afls. c-flolEKy k [t+n-2], y k [t+n-l], y k [t+n])7> SL^f- &(Th)J±c}- ^ 
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^21-71(240)1- ^ *f|*5]*r + ^tfl efltS. £3€ A}2 *1 <37l (222)3 #^(y k 
[t+n-1])* sg^SMH J±3^ + ajtfl «S afl^tj-. *fl4 *g$3-7l(254)*r - ^tfl efl 
'i <?MH1- Xls(en4)ofl ^ o]oflo|^-£l^ ( £^3^ ^1 7fl3 ^# 3H3(y k [t+n-2], 
y k [t+n-l], y k [t+n])7> 3.^- -g-^ &(Th)J±3- ^ ^ 3-^s|-7l (240)» ^-afl *H^3^r 
- ^tfl eflls ^]2 ^1^71(222)3 ^^( yk [ t+n -i])^- jg^^Al - a^tfl 

efl'SS. all ^3-. 

<47> ^15 ^^-^-71(255)^ PR Bl-^ol PR( a ,b,b,a)S! ^-f^ ¥3-3^, 31^ £N 

°]^r A]s(en5)^l 3*1) *HM1"=M, = ^€ HM33 ^(y k [t+n-l] , y k [t+n])°l 0 °1 

SHuI. ^ tilolEi(y k [ t +n])3 ^^l ^# 3H3(y k [t+n-l])3 ^cM^ 

^^-7l(240)# #*fl *l|^£]Sr ^flS. 31*15. *)12 ^1^71(222)3 #§) (y k [t+n-l] ) 

■i- ^S^-SM *H3. efltS ^l^Ji, 3M3(y k [t+n])3 ^tflSM 31 

°13(y k [t+n-l])3 ^tflitJit]- *)-o.i£ 3^3(240)1- -§-*fl afl^Tr ^ elllS £3 
€ *U ^1^71(221)3 t^(y k [t+n])# sg^-SHM afl^t)-. 
<48> S. 6-Br 5. 3°fl £^1^ efl^ 3#7l(230Hl*l *r*8=M, PR(a,b,a) 3-^3 »1 ^1 »1 

^#71(214)3 RLLC1.7) A>-g-^- nfl3 ^2|.7l(206)3 # +/- efll^g- 

^ RLL(Run Length Limited) € ^°1 d(=l)3- 3 31 fi^H k(=7)S. 

<H^3-. 

<49> *fl 1 ^ *1<£3(221, 222)^-^ *H^-3tt ¥ 7fl3 9*^$. ^# HH3(y k 

[t+n-l],y k [t+n])3 ^°1 0^3- ^&*(H(S101 #31), ^-JL^ ^ dl°13 
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^ cUo]Ei(^7lA^ y k [t+n-l])l- -id^SM OiLcf ##*M(S102 #31), 

Afl-g- c-Ho]Bl(y k [t+n-l])7l- Oitf £L# ^12 ^1^71 (222)3.^ #^5]^ yktt+n-U-a- + 

slllS, >fli ^o§7l(221)S^ #33^ y k [t+n]^r - 3ltJL HA 

(S103 #31), + sflt A]s(enl)^ - ## 311 Sl^Ml: ^ls(en2)l- # 

3W(S104 #31). 

<so> S102 #3HH ^1- cfl^l^(y k [t+n-l])7l- OiLtf 3*1 &_°# *fl2 ^1^71(222)3.^- 

#33^ y k [t+n-ll* - elltS, afll *1 <#7l (221)S.^ #33^ y k [t+n]* + 

f^V e)llS zj-zj- ^#^>ji(S105 #31), + ^Zt gfl't SHM-I- ^(enl)^ - 31^ 
cioflo]^- Ais(en2)l- #^tVcl-(S106 #31). S101 #3HH ^sHr ^ c-flo]E^ 
#°1 0 °l A J-°l7li4, S104 #3lsf S106 #3l# ^« ^ ^#°fl +/-^# efl 

^ ^#*>7l S101 #31 tfl^l S106 #3l» #4 ^W-(S107 #31). 

<5i> £ 7£- .£ 3<^1 eflt ^#71(230)^1^1 ^MS^M , PR(a,b,a) E}-^ «1 &i «1 

^#71(214)^1- RLL(1,7) S = Aj-g-^ nfl PR(a,b,b,a) eJ-^ ti]£]Hl zj#7l 

(214)2}- RLL(2,10) A>-g-^- nfl^ =^.71(206)^1 # +/- ^cfl 

^ «o V ^2l <y ^A]^^ tcj-s. Jr-g-^ojt}. 

<52> afll tfl^l *fl3 ^1^71 (221 -223)31-^-1 #33^ 7fl^ o§4^ Afl^ t-llolEKy k 

[t+n-2], y k [t+n-l], y k [t+n])» 3^}^ M) 7fl£} <£4=-& ^ tfto] bJ (y k [t+n-2] , y k 
[t+n-1], y k [t+n])7> £^ ^^^(Th)^ ^r^r^fl^i (S201 #31), 

(Th)^ £1# ZL ^ 7^^ a«§ cflolE-Hj Sfl^>^ ^2 ^1^71(222)3.^ #^3^ 
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(y k [t+n-l])» + 3JtH ^#*>J1(S202 #7%), + ^ 311 ^Hl: ^ls(en3)# 

#3$tKS203 #31). 

<53> S201 #3HH 7 fl^ c-flolEi(y k [ t +n-2], y k [t+n-l] , y k [t+n]) ^ °1 

- ^M-^ ^-^^(Th)^.4 ^o.^ t^-Al ^ 7 fl£] <£^1 ^# ^l^Bl(y k [t+n-2], y k 
[t+n-1], y k [t+n])7> 2.^ ^^(Th)^4 *]-£-*l» ##*1H(S204 #31), 3.^- 
(Th)iH} *J-il# # 7>^c-11 3HeH Sfl^Hr *)12 *1<3 71(222)3.-?- tH 

(y k [t+n-l])« - ^tfl ^#^>J1(S205 #31), - ^tfl ^H-^ 4lJL(en4)# 

#^tl:^-(S206 #31). 

<54> S204 #3HH >*fl 7fl<^ <£^*1 « ^olBl(y k [t+n-2], y k [t+n-l] , y k [t+n]) ^ ^ 

^ s>q-2l-£ £-^&(Th) S203 #3154 S206 #31# ^ A «°ll tfl 

S|H +/- ^nfl ^#5>7l £|*fl*l S201 #31 S206 #311- ^W-(S207 

#31). 

<55> s. 8£: i 3^1 £^1€ 311 ^#7l (230)^11^ ^^M, PR(a,b,b,a) ^<££\ tilB^l 

^#71(214)21- RLL(2,10) ^ = » ^>-§-^r °fl^l ^^1-71(206)^ ^ *fl3. 2flt.^r 3 

#s>^ <g ^*HH 4^ jL#£S^i , 2)1 1 ^ *ll2 ^1^71(221, 222)3.^ 

£1^ ¥ 7fl£] <£4^ tflolE-Ky k [t+n-l], y k [t+n])# *l]iisM(S301 #31), ¥ 7fl^ 

<£^f£ *31- c-HolEKy k [t+n-l], y k [t+n])3 ^1 0 Jitf aj-T^ ^-g- nfl ^- 7fl<q 
^1- t-H°l^(y k [t+n-l], y k [t+n]) ^ ^tfl^o] ^ ^-fr ^3^rf(S302 #31). 
<56> ^, 7fl^ £4=^ Afl^ cflolBKyktt+n-l], y k [t+n]) ^ ^ Afl^ ^0]^ (y k 

[t+n-1] )7> *K<1# ^12 *1 71 (222)3.-?- E) #^sl^ ^# dl °1 b| (y k [t+n-l] )# *ll3. efl 
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3#*}^(S303 #31), « -y^oll; A]^(en5)» #33WS304 #31). S302 

#3HH ^ 7fl3 c4 4=^ 3H^(y k [t+n-l], y k [t+n]) # 33 3HEi(y k 

[t+n])7> 2)-o.^ m ^1^7l(221)S.^-Bl #^3^r ^# cflolEi(y k [ t +n])l- 31UL 
^#^1-J1(S305 #31), *1l5. sim £N°1^ ^lS(en5)« #^t!:3-(S306 #31). S301 #31 
<*M ¥ 7113 <3^r€ ^# HH^(y k [t+n-l], y k [t+n])3 §°1 0^ 37^ S304 #31 
3- S306 #311: *r^3- ^ tfl*IH ^1^. sllt^; 3#3M sftZft*] S301 #31 

ifl^l S306 #311- #4 ^r<8*WS307 #31). 

<57> E9r£ 3^1 3#7l(230HH t^^M, PR(a,b,b,a) 3-^3 «1e1«1 

3 #71(214) 3- RLLC2.10) 3Hf A>-g-^- nflo} ^.3-71(206)3 ^ +/- ^Zt eflt-i- 

3#*Hr H o v ^3 ^ ^HH 3-€- lf^l4. 

<58> 42 ^ ^13 71(222, 223) S.^-^ #^3^ ^ 7fl3 £4=^ ^# cflo)E^(y k 

[t+n-2], y k [t+n-l])l- , *r 7fl3 <£^J tflo] e^ (y k [t+n-2] , y k [t+n-l])3 

^°1 OM-t)- ^xll- ^#^>jl(S401 #31), ^MM" nfl 7113 <S^a 

3Hfci(y k [t+n-2], y k [t+n-l])3 «lia^>5l(S402 #31), ^tfl&ol 

^# cllolE|7> 02± 3- a# zl *m 3H37> + ## ell^l 3 d ! Oil 3- ^# - 

3°} 0M.t\- - ^# efl^ol <gi}. 

<59> ^, ^ 7113 3H3(y k [t+n-2], y k [t+n-l]) 33 /g^ c(Me| 

(y k [t+n-l])7> O^Ltf £L#(S403 #31), ^12 *1 <&7] (222)JL^-3 #33^ 33 
3(y k [t+n-l])l- + ^ ell 'iS., *fl4 *1 <3 71(224)^ 3 #^3^r «1^ ¥ 7fl3 ^« 
^olEi3 ol^ Afl^ cflolEKy 

37-17 



1020000000965 2000/9/2 

k [t+n-3])» - ^1} «5. AA ^#*]-i(S404 #7fl), + 311S ^Hl- AiJi(enl) 

*4 - 31 *t ^Hl: ^l^(en2)» #^^cKS405 #7})). 

<60> S403 ^r^l^Hl^i tiling ^ 7fl^ c-flolEi # aa= ^oIe] (y k [ t + n -l] )7> 0i 

4 £1*1 ^o.^ ^12 *l<#7l (222)5.^1 f^^r 3^1 ^o)EKy k [t+n-l])^- - 

31*35., ^4 ^1^71(224)5.^ #^£lfe tiling ^ 7fl^ Afl^ cflolE^ Afl= ^ 

°l^(yk[t4n-3])# + 31 135 z]-zf ^#^>J1(S406 ^Tfl), - ^ eflig °HM^- ^1 

S(en2)sq- + 3lt <?MH^ -fclJUenl)* #3tWS407 i&XI). 

<6i> tiling <g^g Afl # ^olEKy k [t+n-2], y k [t+n-l]) ^ t-llolE|(y k 

[t+n-2])7l- Oim- £i^(S408 #711), *)13 *1 £71 (223)5. dH^i 

(y k [t+n-2])# + ^ 31135., *fll *l<£7l (221)5. JfEi #^S]fe- «l:5l€ 3f 7 fl^ ^ c-fl 
o^o] Afls. i3lHEi(y k [t+n])!- - 31 135 ^z]- ^#^J1(S409 3: Til), + 

31 ^ls(enl)sl- - 31 13 ^Hl- ^!Jl(en2)l- #^*h}(S410 ^1). 

<62> S408 ^7^H1a-1 Afl^ cflolEKy k [t+n-2])ol 0^ 3.x] *fl3 *1<S 71(223) 

5-^-Ei #^5l^r &3 ^# ^olEl( yk [t+n-2])# - 311&5., *)U *1 <$7] (221)5.^ 

#^5)^ tiUnsl j= 711 ol^ Afl # c-llolEKy k [t+n])l- + 3] 18 5 

^ 3#*V:a(S411 #7ll), - 31 1 ^H^- AiJKeitf)^ + 31 H <^HH-f a] 

JUenDl- #^tb^(S412 #7ll). 
<63> S401 ^^H*! ^ 7 fl£) cflolEi^ ^-ol Oiicf 3.>m- S405, S407, S410, S412 

#311- ^ cf^- Afl^o]] tfl^ +/- 3ll3-g: ^#^>7l ^*1H S401 #7fl tfl*l 

S412 ^Tfll- ti>^- ^^^4(S413 ^Tll). 
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<64> ^l-g-^Ml £ 6 E 9°fl 5.*}$. 3# 5. 2<$ d]^ ofl^ 

3 #71(208 W*l eflt oflei 3#ofl ol-§-^ ^ 5a cf. 

<65> £ 10£: PR(1,2,2,1) B]-<y^ WlE-IWl ^#7l# A>^-^CfjL ^H, ^aHE^} 0 .7( 

20%) ^3E°] ^-f, -^^-71(206)^ #^ ^#71(214)^ ^ eflt^ ^ 

^ iL^^Mfr H^ojcf. ^Sj-71 (206)3 #^ ell«§(y k H ^-fe^ +/- s|tfl 

ell^ol +/- 31^ +/-0.67o]jl, afls. sflt^ 0W>1 tfe c-fl ^ 

*H3.^ +/- ^tfl eflfol z>z> +1.05,-0.865. ^eH-JI, +/- eflt°l z}-^ 

+0.58,-0.59S. M-Bfuj-Ji, *fl3. efl^o] -0.0073. M-nK+cf. o] ^>o] 7 > h^hI ^#7l 
(214HH oflsls. ¥33^ 3# ^5}a1?J4. 

<66> ol^ alE^til ^ #71(214)1- PRC 1,2, 2, 1)3. (206)-!- ^f-^Aj^S 

^4 #3 sM§£- 2. ^^3. #33*1 3*1 s.*l c^a]p1)h^s>}. ^ ^ 

3# 5fl « Ji^wM-^r 3*1^ olei*V o_^# 3 D 1 o]ji -a 40} 

is\±r efl^t ^^71(212)^1 3*11 J±3^ ^ A >-§-^^r ^-f ^*fl3. £ 11 

£*1€ £°1 oJaHes^V ^lJ-3 3# ^°1 *r 

<67> S. 11^: RLL(2,10) SH-Sj- PR(1,2,2,1) Bj-^^ H^Hl ^#7](214)# A>-g-^ nfl, 

^^■71(206)^-8: £3 Al~g-^ 3-f3 h^hI efl^S ^71(212)3.-^ 

3^ J±3€ £3 sfl'S-i- hi 3 «i 3#7l(2i4)3 ^ 3lt3. a}-§-^ o]X\v\}^7\ 

91^ rfl^V ;g# nis^. ^olcf. tilE-ltil ^#71(214)^1^1 A>-g-Sl^ 

£3 ellf* Hi El Hi 3lt ^^7l(212)ofl 3*fl Ji3€ ^3 elllS A>-g-^ ^-f7> f-^-71 
(206)^# ^ «-g- A>-g-^ 3^-3- A^^ol #o>^^- <£ ^ olcf. 
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<68> £ 12^ olA]DflEe)oi] trfef ji^E]^ ulE-lu] ^#7] (214)£) ^ eflt^ j± 
91 , <H^HlMel7> # ^ *\}S- 511^4 +/- efl>i^ ^Sj-( variation)^. 

4 +/- 3^ ^2l-7V 34^ 3^ £ ^ 

+/- 3*fl efl^g, +/- ellH^ *fljjL ^7}2\ E^^^sH cf 

C-flolEi ^# fe°l^r Jl^7> 5U4. 
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1] 

^ 4*lli ^Isl- ^Sj-^>^ PRMLCPartial Response Maximum 

LikelyhoodH sl*fl #7] f-S^sl t^JlS^ c-flo]Eil- ^#*Hr HM^I £#711- i 

^ eflH-S- ^"71 ^-^-71 si #^ sfllHl irj-^- aj-g-aj 0.3. 7}^s>^ 

2] 

t ^llSl- #7] ^]^7l S) #^ ^ cSj-M-I- ^l^*>7l Ajefl Ajjr-g. afl^^- 

« ^#71; 

AJ-71 A^ Aljrofl tq-B} Aj- 7l Ji^fi] ^^71^ # ^*Hr 4^5}" 7l ; 



^7} SflU #t ^31 # *>1-H1 -Sl«fl ^olMl-SH, ^7) t\^7) 
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^ ^2}-7l » S^*Hr 31 °1 ^ 711 ^ #*1 . 
[3^8" 3] 

*H23N 5a*H, ^-71 cfloiEi ^#7l7> PR( a ,b,a) e^"?] f^is. ^ tflc] 
n #*1. 
[^t 1 ^ 4] 

*H3*J-°H 5fl°1>H, eflt ^#7lfe #71 xl<^7l^ <U-¥-SL-^ 

¥ 7fl 21 CllolE^ -g-ol oa.cf ^ ^ + $<L£. & 

5] 

*H3^1 9X*\*\, #71 ellt ^#71^ #71 ^^7lS.^-El #^£]^ Afl 7^ 

<£^r€ CllolEl7> 5L^f di^Sl -g-^&Jitl- H ^ 7}^) dlolEil- + ^cfl 

511 ^S. 31*2., /II 7fl^q Afl^. cflolE^l- S.^- ^ti^ ^SL^ ZL & 

7>^rdl ^ HM^» - ell^S 3#*Rr 3* S-^^-S dlclE-1 7fl A§ #*1. 

[3^*8- 6] 

*112%M1 fl<H*l, ^ v 7l 3H£} 3#7l7> PR(a,b,b,a) ^o]<y ^^IS. tfl 
7] 

^116^1 5U<>1*1, #7l 2)1^ ^#7lfe #7l *\<&7}Si\ ^sL^ #^5l^ 
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£-5. ^rt^Jl, ¥ 48 # cflolEi^ ^tfla-g- Hliil^Zl, ^cfl^o] ^ TIM- ^ 

E^7> 0J±4 3.^ H tflo]El7> + ^JL, 02±4 - iSfligM 3 

^,^7fl^ <£4HS ^# cflolE^ Afl-f ^olE-]7> 0-y.M- =Hg ^ H7 Si ^ 7 fl 

3 « ^1 °1 ^ ol^^ Afl^ ci)o]Ei7> z\2\ - + efl^^l ^# 31 



91 

¥ 7flSl <£^£ ^1- C-HojE^ -g-o] ^TlM- ^ ;*HH *(|.§. £15.^7}- 

^t^JI, ZL ^ ^ Tj\°)B\°) ^rfl^ol ^ c-flolE-ll- ^15. elite 3#*Kr 3 

* ^SilS. *Kr cflolE^ 7fl^ 



10] 



8] 
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aflllMI 5U°H, RF (Radio Frequency) ^IJll- A ,§-t^ *M 



71; 

^#71; ^ 
11] 

*fll0*J-°fl 5£°H, A J"7l « ^^71^, 

^# 3HBi, 1 ^# o)^ C-flolEi, 2 ^# ^He-^ 3 ^# C-11o]E^l- 

^ *fll ifl*] *)H *1<£7]; 

^"71 *1U *fl4 x}<£7)5Lif-K\ ^1^5]^ 2 ^1- cflolEi 3^ 3 ^# cfl 

olE^l- #71 C-llolE^ £#7HH A>-g-£]^ ^ $}^4r %W*\JL, *fll 

sfl^Hir ^"71 *fll *fl*l ^115 silt ^ 413l<*1| <£HH-i-£ji*| ( ^-7] efl 
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18^ ^tf-g- ^sNH Ji3€ +/" ^€ +/- 3^ ^ll^ ^€ ^ls. 

12] 

<y^3^- t^^l^ ^-S^fe ^sM^f PRML(Partial Response Maximum 

LikelyhoodH ^«fl ^7] ^7}^\ #^_°^fEl tlM^-i- t^o]^ 3#7l«- 5. 

7fl^ ^ dlolEl 7.fl^ #«Hl 5fl<H^ : 

(a) 41 Si- ^€ 41« #^*Rr #31; 

(b) ^ sfl^* °l-8-«H ^71 41SS.^-B1 cflolEil- 3#*Rr #31; ^ 

(c) ^-71 ^-Sj-Sj AjiS«-Ei ^"71 ^ 5fltl-cHl Cfl^^ 5fl«Hr* ^#§>^ ^-7) 

-g-s^ 4lJL£] sflt^l ttj-ej- ^-g-^ o.s. 7}£*Kr ^ efl^g-i.^ #7] (b) #31 

13] 

^12^} A^H, >JJ-7l (c) #31^, 

(Cl) -*7l ^€ 4l^» «H «*fl ^# 3H^, 1 ^# ^ Afl^ 31 

0 13, 2 o]^ nflolEl^- 3 ^ t-flolEil- afl^SHf #31; 

( C 2) <£#£]^r 2 ^# cflojE^ 3 ^# tflolEil- HlZL^ ^-yl (b) #3HH 

*>#3*r £3 eflt** ^Hr3 silt ^IJlSJ- *fl^*Hir #31; 

(c3) ^"71 Aljrofl t^g} ^fl Afl-g. C^olEi, 1 ^ 6\Q cflojE-l, 2 <>1 # 
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#31; £ 



(c4) #7l 4^ eflt #1 #31 # ^fM-oil o] oflo] ^-s]^ > ^lt 

^ ^SM: sg^SHH ^ ^I'SS. *H**Hs- ^)Mr i^Rr cflolBl *fl^ la- 

's. 

14] 

*fll3lHl &<>H, #71 tfloiBl ^#7l7> PR(a,b,a) ^^^1 £.g- *>fe cfl 

°13 

15] 

^1114^1 XH*!, #71 (C2) #7}HH^r ^-7] (cl) *H^=1^- ¥ 7flsi 

16] 

^14^1 #71 ( C 2) #3HH^ #71 (Cl) #3HH ^1^51^ 4 7flSl <£ 

511 7fl£] C-flolEi 2.^ -g-^tit} ^O.^ -L ^ 7\ 

17] 

*1|131N &°H, #71 cIMEl ^#7l7> PR(a,b,b,a) EHJSl 3J-§- ^io S ^ 
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18] 

*1117%H1 $X*\*\. (c2) #7lHH^ #7) (cl) &HM*\ afl^i)fe ^ 7fl^ <£ 

¥ 3jtfl#.g. aliE^Jl, ^cfl^ol ^ >S# OJit} 

3.^ ZL ^# CflolB|7> + efl^ol £lJ7 ( O^Cf 3]-^^ - ^ eflifol 5]^, JjL 7 fl 

cq 044^ ^ ^oflAi 14^0] Afl= dlo]Ei7> OiLt} 3.^ ylJUSl ^ 7 fl£| >g# 

C-flolE^ oj^o} Afl # cflolE-l7> y-^A ~ ^ + SU, « Ei ^ 

£o} AflS. c-Ho]E|7> OiLl} 3^ ^ 7fl^ ^# cflolB] o^o] Afl-g. tflolE) 7 > 

191 

*I|173N 5a<H^, ^7) ( C 2) WHH^ ^-71 (cl) #7iHH ^ 7fl^ <£ 

[^T^ 20] 

*ni73N sa^^i , ^-7i ( C 2) ^^1^1^^ ^-7i (ci) #thh ^ 7fl^ <s 

=L ^# ^o]e^ ^tflsW 3^ Afl^ ^olEll- ^lS. i\MS. £#*Rr ^ 
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